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ALFALFA AS A ROTATION CROP 
P. E. MILLER and R. 0. BRIDGFORD 
INTRODUCTION 
Alfalfa is rapidly becoming the leading forage crop on Minnesota 
farms on which livestock is an important enterprise. The development 
of hardy varieties, the increasing supply of hardy seed, the ease with 
which a successful stand may be obt<tined, and the more general appre-
ciation on the part of farmers of the value of alfalfa as a forage crop 
are all making for a greatly increased acreage in all sections of Niinne-
sota to which the legume is adapted. As the acreage increases and 
old stands are replaced, much alfalfa land each year will be put back 
into other crops. 
\iVhen an old alfalfa stand is to be broken up, what is the best crop 
with which to follow alfalfa and what is the best sequence of crops 
for use in succeeding years? The use of alfalfa as a rotation crop, 
making possible the rotation of hay lands, is also a question of 
importance. 
To answer some of these questions, with special reference to con-
ditions in western Minnesota, the l,i'/est Central branch of the lVIinne-
sota Experiment Station began in 1916 a series of alfalfa rotation 
experiments at Jli!orris. These experiments ·were continued until 1929, 
vvhen the project was brought to a close. The results secured are 
reported in this bulletin. 
PLAN OF THE EXPERIMENTS 
The plans for the experiments were made in 1915, and a suitable 
piece of ground haYing a good stand of Grimm alfalfa, which had 
been seeded in 1913, was selected for the work. One series of plots 
was broken up in the fall of 1915, and the following spring these were 
planted to three different crops: wheat, corn, and barley, each crop 
being grown on triplicate plots. The second year after breaking, the 
wheat and barley plots of the previous year were planted to corn and 
the corn plots were seeded to wheat. The third year following alfalfa, 
all plots were planted to corn and the fourth year they were all seeded 
to barley as a companion crop for the alfalfa. The fifth, sixth, seventh, 
and eighth years the series was in alfalfa, after which it was again 
plowed up and the rotation begun over again. By beginning a new 
series of plots each year and using eight series it has been possible to 
grow all crops in the rotation each year since 1919. A complete outline 
of the rotations used showing the sequence of crops for each year is 
giYen in Figure r. 
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EXPERIMENTS ON HEAVY SOIL 
T he e a! fa! fa rota ti n plots were on !arion ilt loam, a oil typical 
of a la rge a rea in western tl inne ota . T hi i a black to da rk I rown 
il t loa m on a yell ow ilty clay ub oil. It i well upp lied with lime. 
In extensive !i mina exp riment a t the W est entral Experiment S ta-
ti on neither a l fa !fa nor ther crop have sh wn any increase in yield 
from the add ition o f lime. T he oi l i a l o naturally well upplied 
with nitrogen an I p ta h . P ho pha le i the m st poorly provided plant 
nutri ent . \ Vhile good y ield a re usually obta ined without the applica-
ti on of pho phate, a la ra p rop rtion of the area, e pecia lly fi eld wh ich 
r eceiv no manu re, w ill g ive in rea ed yield of a ll crops and e pe-
cia lly of a lfa l fa where a pho phate f rt ilizer i applied. T he topog-
raphy o f the la nd upon which the plots were located i gently rolli ng 
and the natural dra inaae i ample. 
F ig. 2 . P lowing th e F our·Yea r.Qid Alfalfa 
CULTURAL OPERATIONS 
T hrough ut th e cx1 eriments, Grimm a lfa l fa wa used and in only 
two ca. e was the stand not a succe . Failure to bta in a n adeq uate 
tancl in 1919 wa ca~sed by fa ulty seed ing a nd in 1926 the ext remely 
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dry weathe r during A pri l, l ay, June, and Jul y re ultecl 111 a thin 
sta nd which wa. plowed UJ the fo ll owing yea r. The re was very littl 
winter-k ill ing th roughout the yea rs th experiments w r in progres . 
It will b noted fr 111 Tabl li , repo rting the y ield o f a lfa lfa , that 
th ere wa litt le difference in the tota l y ield of the hay crop on account 
f the ag f the stand . Th alfa lfa was seeded at the rate o f IS 
1 ouncl s 1 er ac re with 2 bu he! per ac re o f 1\lanchuri a ba rl ey a a 
nur e crop. The al fa I fa ocl a t th nd of the fo urth y a r wa plowed 
in the fa ll , an I wh en pl enty o f 1 wer and ha rp pl ow were u eel g ocl 
p i wing was not at a ll diffi u lt. enera ll y, howeve r, ome vo lunteer 
a lf a lfa a1 pea red in the orn cr p o f the f llowing yea r . and cca-
si na ll y some o f th e plant held ov r into th cr p o f the succ ding 
year, as wi ll b en in Figur -J.. Throughout the years o f the exp ri -
m nts no commercia l fertili ze r r manure was appli cl, except in 192 1 
when th e whole fi eld wa treated with 100 pounds o f -J.S p r cent 
uper-p hospha te pe r acre. J t is proba ble tha t had the land be n f er-
tilized more ft en , highe r y ield o f both a! fa ! fa and the ther cr p 
wo uld have I een obta ined . 
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Yea r After Dreaking 
RAINFALL AN IMPORTANT F ACTOR 
The rotation wa be un in 1916 and wa fully under way by 1920. 
I t will be noted from a study of Table I that the ra infall for a number 
of yea r wa limited and that m t of the ea ons between 1920 and 
1929, when the rotation wa in full ope ration , were below the normal 
in rainfa ll. Thi limi tation of moi ture proved to be the dominating 
factor in the yields obta ined not onl y of a lfalfa but of the oTai n crop 
in the year ucceed in o- th breakino- up o f the a! fa l fa ocl . The reader 
houlcl keep in mind thi fact. \ Vith a total annua l ra in fa ll of 20 to 
22 inche , a wa the ca e for eYera l easons durin" the e tri al , the 
ub il moi st::re became o dep leted that crops were ntirely depend nt 
upon ea ona l rain . 
YIELDS OF ALFALF A 
The yields o f al fa !fa are reco rded by yea r in Table II beginning 
111 1921 when the fir st y i Ids were taken . T hroughout the period 
of the exper iment they average about two ton to the acre. \ Vithout 
more ferti li zer than wa used in the experiments, and with from 20 
to 22 inche of ra infa ll a eason , thi s i about the yield of a l falfa that 
may be expected. ·vy ith more moi. ture or with the app li ca tion of 
manure o r acid pho phate at regula r intervals, larger yield a re po -
ible. There wa li tt le difference in the amount o f hay han ·e ted from 
a lfalfa tand one, two, three, or four yea r lei. Thi would indi cate 
that winter-ki ll ing i not a eri ou factor in mainta in ino- a ucc ssful 
ta nd o f a l fa ] fa at thi tati on. 
TABLE I 
TEMPERATURE AND PRECIPITATJON, 1916-29 AND IO-YEAR AND 2·!-YEAR AVERAGES 
Temperature 
_ _::ll'::;:f0:::1~1t~hc_ ____ _.:.Iz_9.:_1 6"---_ _:Iz_9.:_I !_7 _ _.:.'z9.:_1 ::_S _ ___cr 9I 9, __ I:.;9:_:2:_:0:.____:192_I __ I 92-2 I 923 ___ 1 9•:2c:!4c____:Iz9=-2 5, __ ::;:19:_:2::_6::_______:19 27 
Deg. Deg. Deg. Deg. Deg. Deg. Deg. Deg. Deg. Deg. Deg. Deg. 
January . . . . . . . . o r9 7 19 10 !3 6 9 16 13 
February r6 13 r6 24 7 23 rr II 11 
:March . . . . . . . . . . . . 2·2 26 39 26 30 34 30 21 29 
April . . . . . . . . . . . • . 40 42 43 43 37 so 46 43 44 
May . . . . . . . . . . . . . . 53 43 58 46 57 58 65 57 49 
June . . . . . . . . . . . . . . Go 61 66 67 66 70 68 70 62 
})IIY . . . . . . . . . . . . . . 77 72 70 72 70 74 68 75 69 
August . . . . . . . . . . . 69 65 70 67 69 70 73 66 67 
September . . . . . . . . . 57 s8 55 6 I 63 6o 64 64 57 
October . . . . . . . . . . . 43 37 49 40 53 46 52- so 54 
November 3 I 36 34 23 3 r 22 37 38 30 
December . . . . . . . . . 6 18 8 19 1 8 I4 26 6 
Precipitation 
33 
51 
54 
64 
68 
25 
38 
s8 
6o 
72 
69 
s6 
40 
25 
II 
33 
40 
53 
6s 
67 
66 
62 
5 I 
26 
2 
!928 
Deg. 
14 
19 
32 
38 
6o 
6! 
7' 
69 
57 
47 
34 
23 
19?9 
Deg. 
-r 
IS 
ro-yr. zr-yr. 
av. av. 
Deg. Deg. 
II 8 
IJ 12 
30 28 
43 44 
s6 s6 
Gs 6s 
71 70 
69 68 
6o 6s 
48 47 
30 41 
IS 14 
ro-yr. 21-yr. 
_ _:fi::1::o::n::tl.:_1 _____ ~'~9~r~6--------'r~9~'~7 __ ,~9~r~8 __ I9~I9~ _ _:'9z2::0::__~'9~I9~I923 192·c4_____:~'~9:_:2~5c______:'9~9·~2~7-~I29_:2::_8 _ __:I29_:229 __ a~v~.c__~av~.:._ 
~ fu. fu. ~ ~ fu. fu. fu. fu. ~ ~ ~ fu. k ~ ~ 
January . . . . . . . . . . . z.o 2.3 o.g 0.3 1.5 o.r r.6 2.3 o.z 1.0 1.5 o.S o.6 1.3 1.1 1.3 
February . . . . . . . . . . o.6 1.3 o.r 1.0 o.z o.r 3.2 2.3 0.4 o.z 1.7 o.s o.s r.r 1.0 o.S 
March . . . . . . . . . . . . 1.6 1.7 0.4 1.8 0.9 0.9 1.0 o.6 1.6 o.o o.S 2.6 0.3 r.s r.o r.o 
Apri1 . . . . . . . . . . . . . 2.8 J. 1 2.8 4·3 1.3 1.8 r. I 2 .. 2 3.0 2.4 o. I 3·3 1.9 2.6 :2.0 2.2 
May . . . . . . . . . . . . . . 6.6 1.0 3.6 2.7 3·3 2.4 3.6 1.7 1.3 0.9 2.0 2.7 0.2 2.2 2.0 3.1 
June . . . . . . . . . . . . . . 3·7 1.3 2.1 S-9 9·9 2.8 I.o 4-3 5·4 5·9 1.4 1.7 4·7 r.o 3.8 4.1 
July ................ z.r 3-7 3-3 2.2 3.2 3.6 3.2 3-4 2.0 3.6 r.s 2.7 6.4 6.4 3.6 3.6 
August............ 5.7 1.6 6.I 1.1 I. I 2.5 o.S r.z 3.8 o.g 4.1 1.3 4.I 1.5 z.r :2.5 
September . . . . . . . . . 2.8 1.2 0.2 0.8 1.0 7-5 1.0 I. I s.6 4-8 3·9 2·.4 I.S 3-5 J.2 2.] 
October . . . . . . . . . . . o.g 1.2 1.9 o.g o.8 0.3 o.s o.g 1.4 o.s 2.1 o.S 2.3 2.5 r.z 1.5 
November . . . . . . . . . o.2. o.r 2.2 1.2 r.s 1.3 3.2 I,I o.J r.z 1.2 r.2 o.g o.6 r.z o.g 
December ......... · __ 1_. 1 ___ o...:. 7 ___ 2_5'-_·o4~--2-·2o __ ·g7 __ r. I --2~o3~-·-=o3---::2-:oo--=.·97:---::2-::o,--: .. 2':-----::-:',·8,..--::-::o...:. 3:___-::-::'-,·4:___......,',·8;---2-o3..,··26~--o...:. 3~_--.o.:..S:......._:.......o...:. 7:.._ 
Total for year . . 30.1 19-2 zs.S - z6.8 21.7 21.7 21.8 24-5 23.0 24·4 
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TABLE II 
YIELDS OF ALFALFA HAY IN A ROTATION OF FOUR YEARS OF ALFALFA AND 
FouR YEARS OF CORN AND GRAIN CROPS 
Alfalfa yields per acre Precipitation 
Year First 
Average 
Second Third Fourth ~~e~~~ foerr For crop year, year after year after year after year after For 12 Apr. I to 
seeding seeding seeding seeding season months Sept. I 
Tons--- TollS--Tons Tons Tons Inches Incl;:es--
1921 3.86 23.26 13.12 
1922 3·99 3·67 3·8 20.88 9·74 
I923 2·93 2.82 2.59 2.8 21.27 I2.87 
I924 !.24 2.20 I.79 I.$1 1.7 2.6.64 I 5.38 
I925 2.02 2·.19 2.36 1.9 I 2.2 21.60 13·75 
I926 
·7I .58 ·77 .So ·7 21.63 9- IO 
I927 1.93 2.01 2.07 2, I 21.76 IS.6o 
I928 1.65 1.70 1.97 I.8 23. 56 I7.JO 
I929 1.54 I.63 2.07 1.53 1.7 I3.57 
BARLEY AS THE FIRST CROP AFTER ALFALFA 
In the rotations used in these experiments, barley was the first 
crop to follo·w alfalfa in one rotation, and in all three of the rotations 
it was the fourth crop to follow alfalfa. In Table III are reported the 
yields of barley from 1916 to 1929, as the first crop following alfalfa. 
TADLE III 
YIELDS OF BARLEY llER AcRE FoLLOWING ALFALFA 
Barley as first 
Year crop following 
alfalfa 
Bn. 
I9I6 ....... 
····· 
3 I, I 
I9I7 
" 
..... ". 35.6 
I9I8 .... . " .. ... 29.9 
I9I9 ..... 
······· 
38·3 
1920 
············ 
35.6 
1921 .. ......... 34·7 
I922 ........ ... 37·9 
I923 ... .. 39·4 
I924 ... " ... .. 35.2 
I925 ... .. 
····-·· 37·7 
I926 .... .. ... 8.2 
I927 
······· 
.... z6.3 
I928 .. ... 
····· 
36.o 
1929 22.6 
Average ...... . 
*Average for years 192o·29. 
32.9 
so.o 
41.9 
53·0 
53·2· 
49·4 
31.7 
53· I 
so.I 
38.2 
Precipitation, 
April I to 
August I 
Inches 
20.96 
I0,64 
II.78 
I5. I3 
17.79 
1o.6r 
8.90 
I 1.66 
II.63 
I2.87 
4·98 
I0.35 
IJ. I8 
12.07 
In all of these years, an average yield of 31.4 bushels of barley per 
acre was obtained. When barley was the fourth crop in these rotations 
it made an average yield of 45:4 bushels per acre, or I4 bushels more 
per acre than when it followed alfalfa immediately. It appears prob-
able that the four years of the continuous growing of alfalfa so depleted 
Fig. 5· Ba rl ey as Firs t Crop Af:er Alf alfa 
A poor crop as compared wi .h Figure 6. Both p ictures were tal:en th e ~a ::'!e d.J:· . 
Breakin g. Compare with Figure 5 
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the soil moisture that the barley crop suffered, and that not until four 
years later had a sufficient moisture reserve been accumulated to pro-
duce a maximum crop of barley. Figures 5 and 6 illustrate the 
comparative growth of barley as the first and the fourth crop to 
follow alfalfa. 
WHEAT FOLLOWING ALFALFA 
Wheat was used in two rotations following alfalfa. In one it was 
the first crop to follow alfalfa, and in another if was the second crop 
after alfalfa and immediately followed corn. As will be seen by the 
data reported in Table IV, an average yield of 17.2 bushels per acre 
was obtained over a 13-year period when wheat immediately followed 
alfalfa. For the same period, an average yield of 2r:8 bushels per 
acre was obtained when wheat was the second crop following alfalfa. 
An increase of 4.6 bushels per acre was obtained by growing a crop of 
corn before introducing wheat into this rotation. 'While the wheat 
crop made a more favorable showing than did barley immediately 
following alfalfa, it also suffered from a lack of moisture. This is 
clearly indicated by the illustrations shown in Figures 7 and 8. 
TABLE IV 
YIELDS OF VVHEAT PER AcRE FoLLOWING ALFALFA 
Wheat as first V.lheat as second 
Year crop follo\ving cmp after alfalfa, 
alfalfa following corn 
Bu. Bu. 
1917 .. .. .. .. 27·7 J2.6 
1918 ... ... ... rg.o 35·5 
1919 ..... ... . .. I 5.5 '7·7 
1920 .. .. .. I $.2 I 7·5 
1921 ...... .. ... '4·9 20.0 
1922 .. .. .... .. z(i.z z8.z 
1923 ..... .... . .. 18.4 16.9 
1924 .... .. 23.2 33.2 
1925 .. ..... .. 15. I 16.9 
1926 .. ... .. 4·7 8.3 
1927 ... .. .. .. .. '7·9 ZJ.S 
1928 .. .... II. I 13.8 
1929 .. ... .. . . 14-4 rg.z 
Average .... .. 17.2 21.8 
CORN FOLLOWING ALFALFA 
In the rotati011s used in these experiments, corn was grown after 
alfalfa as the first crop, as the second crop immediately following wheat 
or barley, and also as th~ third crop. The results with corn are reported 
in Table V. Over a period of 12 years corn made a yield of 42-4 
bushels per acre, as the first crop following alfalfa; 46.5 bushels per 
acre, as the second crop following alfalfa; and 48.6 bushels as the 
Fig. 7· Wh ea t Grown as First Cro p After Alfalfa 
Compare short growth of thi s wheat wi .h th at of Figure 8. 
Note much more ,·igorous growth than that in Figure 7 taken the same day. 
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third crop fo llowing alfa lfa. \1\fhi le there was som reduction 1n yield 
when corn wa used ea rly in the rotati n, it wa not nearly so pro-
nounced a in the case o f bar ley and wheat. F igure 9, IO, and II 
sh w the g r wth of co rn accor ling to it place in th rotation. 
TABLE v 
YI EL DS OF CORN P ER A CRE FOLLO WI NG AL F ALFA 
orn as first Corn as seco nd orn as third Precipitati on, 
Yea r crop following crop foll owin g crop fol lowin g April 1 to 
a lfalfa alf a ) fa a lfalfa September 1 
Bu. llu . Bu. In ches 
1916 46. 1 20.96 
19 17 . . .... .. .. 49 -0 41.1 10.64 
19 18 47 -0 50.8 54· I 17.9 1 
1919 ..... . .... 48 . 5 !.6 5 1. 8 r 6 . 2 1 
1920 
· · ······· · 
48.6 49-0 47· I rS.oo 
192 1 56.5 59-2· 64-7 I J. I 2 
1922 ...... . . . . 52-5 46-4 52-5 9-74 
1923 ........ .. 37-6 39· 4 42-7 12.87 
192 -J. . . .. .. .. . 33-9 53·4 46-9 15-38 
1925 . . . . . . . . . . 27-3 33 -6 43-6 13-75 
1926 .. . . ... . . . 29.2 3 3· I 38-4 9. 10 
1927 .. ... . .. .. 47-0 50.0 43 -1 11.65 
1928 41.9 48.2 53 · 7 17-3 0 
1929 . . . . .. .. . . 38-4 42-9 48.2 13-5 7 
A verage ... . . 42·-J* 46.5* 48.6* 
• A ve rage is for years 19 18-29. 
ompare s hort growth 1 0 and 1 t, taken sa me day . 
Imm ediately Followin g Gra in 
Com i~<Hc wi th Fi gures 9 and 1 1 , ta ken sa me day. 
II. 
Xote g rowth as co mpa red with Figures 9 a nd 10 . 
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THREE DIFFERENT ROTATIONS USED 
In these experiments, three different four-year rotations were used. 
In Tables VI, VII, and VIII are reported the yields of these rota-
tions by years. In Table IX a summary of the yields for the differ-
ent cropping systems for the rr-year period is reported. As will be 
noted from this table, a rotation of corn, wheat, corn, barley, following 
alfalfa, gave very satisfactory returns for all crops. A rotation of 
wheat, corn, corn, barley also gave very satisfactory returns, altho wheat 
as the first crop in the rotation yielded almost four bushels less than 
it did when it was the second crop in the rotation. The third rota-
tion, barley, corn, corn, barley, did not prove so advantageous as far 
as the first year of barley was concerned. There -vvas a difference of 
about 14 bushels per acre in the yield of barley depending upon its place 
in the rotation. A complete history of the experiment is given in 
Table X in which the yields for all crops from 1916 to 1929 are 
reported. 
TABLE VI 
CROP YIELDS IN A RoTATION OF \Vr-IEAT, CORN, CoRN, BARLEY, 
FoLLOWING Fo1;R YEAn.s oF ALFALfA 
Sequence of crops following four years of alfalfa 
Year 
Wheat Corn Corn Barley 
Bu. per acre Bu. per acre Bu. per acre Bu. per acre-
I9I7 .......... 27-7 40-5 
I9I8 .......... rg.o 53.8 54·9 
I9I9 .......... IS-S 49·9 5 2·3 
1920 ····· ..... I $.2 49·9 47·5 34-2 
1921 .......... 14-9 s8.2 66.6 50-3 
1922 .......... 26.2 46.9 50.8 45· I 
I923 .......... r8.4 40.0 45-9 52-5 
1924 .......... 2J.2 5!.8 45-7 55-9 
192·5 . . . . . . . . . . I 5· I 33·6 45-3 49.8 
I926 .......... 4·7 J0.3 40.2 JI.O 
1927 .......... I7-9 48·7 47-0 s.s.s 
I928 .......... I I.O $ 48·4 54-2 53· I 
1929 .......... I4-4 40.2 49-7 37·8 
Average.;.:. .... r6.r 44·8 49·3 46.6 
;c. Average includes only years 1920 through 1929. 
Year 
ALFALFA AS A ROT AT ION CROP 
TABLE VII 
CRO-P YIELDS- IN A RoTATION oF BARLEY, ConN, CoRN, BARLEY, 
FoL.LOWING Foun YEARS OF ALFALFA 
_____ S_e_q_u_ence of crops following four years of a!b.lf'l 
IS 
Barl_:y 
Btt. per acre_ 
Corn 
· BU. per acre 
Corn 
Bu. per acre 
Barley =----~B~u..::_:::peracre 
1.916 JI.I 
1917 35.6 41.8 
I9 IS ... .. 29-9 47·8 54·5 
1919 38·3 53·4 5L7 
1920 .. 35.G 48.1 47·7 34-2 
192-1 3':-7 60.3 64.4 
1922 37·9 46.0 53·7 
1923 39·4 38·9 45-0 
1924 35-2 ss.o 48.o 
1925 .. 37·7 33·6 41.6 
1926 .. .. 8.2 35·9 37-9 
I927 .. 26.3 51.4 41.4 
1928 36.o 48.0 55·5 
1929 .. 22.6 45-3 45.8 
Average* .... 46·3 48. I 46.o 
*Average includes only years 1920 through 1929. 
TABLE VIII 
Cnor YIELDS IN A RoTATION OF ConN, \~'HEAT, CoRN, BARLEY rN AN 8-YEAR RoTATION 
INCLUDING r•oun YEARS OF ALFALFA 
Year 
Sequence of crops following four years of alfalfa 
Corn Wheat Corn Barley 
Bu. per acre Bu. per acre Bu. per acre Bu. per acre 
1916 .......... 46.1 
1917 .......... 49-0 32.6 
1918 . . . . . . . . . . 47·0 35·5 53.0 
1919 . . . . . . . . . . 48.8 I7-7 51.4 
1920 .......... 48.6 I7-5 46.2 
1921 
..... ····· 56.5 20.0 63.2 
1922 .......... 52-5 28.2 52.9 
1923 .......... 37·6 16.9 37.2 
1924 . . . . . . . . . . 33·9 33-2 47-0 
1925 ..... ····· 27-3 16.9 44·0 
1926 .......... 29.2 8.3 37.0 
1927 . . . . . . . . . . 47·0 23-5 41.0 
1928 .......... 41.9 13.8 51.5 
1929 .......... 38·4 19.2· 49-0 
Average* .... 41.3 19.8 46.9 43-6 
*Average includes only years 1920 through 1929. 
TABLE IX 
SUMl\IARY OI" Cnor YIELDS FOR YEARS 1920 THROUGH I929 OF THREE RoTATIONS EAcH 
FoLLOWING FouR YEARS OF ALFALFA 
Rotation Yield Rotation Yield Rotation Yield 
I per acre II per acre III per acre __ 
Bu. Bu. Bu. 
Corn 41.3 \Vheat I6. I Barley 31.4 
"Wheat ' ..... 19.8 Corn .... ... 44·8 Corn . ...... 46·3 
Corn ....... 46·9 Corn . . . . . . . 49·3 Corn ....... 48. I 
Barley 
······ 
43·6 Barley ...... 46.6 Barley . .... 46.0 
TABLE X 
AVERAGE YIELDS oF CoRN, GRAIN, AND HAY PER AcRE IN ALFALFA RoTATioN, rgr6-29 
Plots 
Series I 
I-4·7 ............ . 
2-s-8 ............ . 
3-6-9 ............ . 
Series II 
1-4-7 ............ . 
2-5-8 ............ . 
3·6-g.- ............ . 
Series III 
I-4·7 ............ . 
2-5-8 ............ . 
3·6-9 ............ . 
Series IV 
Corn 
'Nheat 
Barley 
Alfalfa 
Alfalfa 
Alfalfa 
Alfalfa 
Alfalfa 
Alfalfa 
I-4-7 . . . . . . . . . . . . . Alfalfa 
2- s-8 . . . . . . . . . . . . . Alfalfa 
3-6-9 . . . . . . . . . . . . . Alfalfa 
Series V 
1·4·7 · • · • • • • • • • • • • 
z-s-8 ........ -----
3-6-9 ............ . 
Series VI 
1-4-7 · · · · · · · · · · • · • 
z-s-8 ............. . 
3-6-g ...........•. 
Series VII 
I·4·7 ............ . 
2-s-8 ............ . 
3-6-9 ............ . 
Series VIII 
hl-7 
2·5-8 
3-6-g 
Alfalfa 
Alfalfa 
Alfalfa 
Alfalfa 
Alfalfa 
Alfalfa 
Alfalfa 
Alfalfa 
Alfalfa 
Alfalfa 
Alfalfa 
Alfalfa 
Wheat 
Corn 
Corn 
Corn 
Wheat 
Barley 
Alfalfa 
Alfalfa 
Alfalfa 
Alfalfa 
Alfalfa 
Alfalfa 
Alfalfa 
Alfalfa 
Alfalfa 
Alfalfa 
Alfalfa 
Alfalfa 
Alfalfa 
Alfalfa 
Alfalfa 
Alfalfa 
Alfalfa 
Alfalfa 
32.6 
40-5 
41.8 
Corn 
Corn 
Corn 
"Wheat 
Corn 
Corn 
Corn 
Wheat 
Barley 
Alfalfa 
Alfalfa 
Alfalfa 
Alfalfa 
Alfalfa 
Alfalfa 
Alfalfa 
Alfalfa 
Alfalfa 
Alfalfa 
Alfalfa 
Alfalfa 
Alfalfa 
Alfalfa 
Alfalfa 
53-0 
54-9 
54-S 
35-5 
53-8 
47-8 
47-0 
rg.o 
29-9 
Corn 
Corn 
Corn 
·wheat 
Corn 
Corn 
I 7-7 
49-9 
53-4 
Corn 48.8 
Wheat I 5-S 
Barley 38.3 
Alfalfa 
Alhlfa 
Alfalfa 
Darley 
Darley 
Darley 
Barley 
Darley 
Barley 
Po~atoes 
Potatoes 
Potatoes 
Barley 31.0 
Barley 33.6 
Barley 34.2 
Corn 
Con1 
Corn 
46.2 
47-5 
47-7 
Wheat I7-5 
Corn 49-9 
Corn 48.I 
Corn 
Whoa.t 
Barley 
Alfalfa 
Alfalfa 
Alfalfa 
Alfalfa 
Alfalfa 
Alfalfa 
Barley 
Barley 
Barley 
Alfalfa 3-90 
Alfalfa 3.8I 
Alfalfa 3-99 
Alfalfa 3-79 
Alfalfa 3-99 
Alfalfa 3.8 I 
Barley 
Barley 
Barley 
Corn 
Corn 
Corn 
Wheat 
Corn 
Corn 
Bu. 
48.s 
50-3 
5 I.2· 
20.0 
58.2 
60.3 
Corn 56.5 
Wheat I4-9 
Barley 34-7 
Alfalfa 
Alhlh 
Alfalfa 
Alfalh 
Alfalfo 
Alfalfa 
Alfalfa 3-34 
Alfalfa 3.63 
Alfalfa 3.6o 
Alfalfa 3-73 
Alfalfa 3-73 
Alfalb 3-55 
Alfalfa 3-93 
Alfalfa 4.03 
Alfalfa 4.00 
Bu. 
Barley 42.3 
Barley 45-I 
Barley 38.4 
Corn 
Corn 
Com 
52-9 
so.8 
53-7 
Wheat 28.2 
Corn 46.9 
Corn 46.o 
Corn 52.5 
"Wheat z6.z 
Barley 37-9 
Alfalfa 
Alfalfa 
Alfalfa 
TABLE X-Continued 
AvERAGE YIELDS OF CoRN, GRAIN, AND HAY PER ACRE IN ALFALFA RoTATION, rgr6-29 
Plots 192.1 1924 192·5 1926 1927 1928 1929 
______ C:;__c_crop - Yield ___ C"ro-p-'-"'cc Y,.,.,-ie7ld-.--------rC;-r-op"- - Y""ie'J"d,_--C"ro-p - Y'-;-cie'J'd---cC"'r_o_p--"--"""' 'i"'' 1~. e71d-,-------;C'r_o_p-"--""""'y'"'i""'el.-d,----rc;-r-op""""""-";'ic;'c-ie71--,d-
Tons Bu. Bu. Bu. Bu. Tons Tons 
Serie~ I 
1-4·7 ............ . 
2·5-8 ............ . 
3-6-g ............ . 
Series II 
2- 5-s ............ . 
3-6-9 ...........•. 
Series III 
Alfalfa 2.25 
Alfalfa 2.32 
Alfalfa 2.28 
Alfalfa 2.50 
A If alb 2.6o 
A Haifa 2.6·6 
1·4-7 . . . . . . . . . . • • . Alfalfa 2.95 
2-5-8 . . . . . . . . . . . . . Alfalfa 2.81 
3-6-9 . . . . . . . . . . . • • Alfalfa 2.70 
Series IV 
1·4·7 ............ . 
2-5·8 ............ . 
3-(i-9 ............ . 
Series V 
1·4•7 ............ . 
2- 5-s ............ . 
3-6-g ... . 
Series Y I 
Alfalfa 2.9S 
Alflafa 2.93 
Alfalfa 2.80 
B:1rley 
Barley 
B:trley 
Bu. 
53.0 
.12-5 
53.6 
r -4-7 . . . . . . . . . . . . . Corn 37·2· 
~5-9 
-1 5·0 
2-5-8 . . . . . . . . . . . . . Corn 
3-6-9 . . . . . Corn 
Series \"II 
1-4-7 ............• 
2-5-8 .... . 
3-6-g .... . 
Series VIII 
\Vheat 
Corn 
Corn 
Corn 
Wheat 
Barley 
16.9 
40.0 
38-9 
Corn 33-9 
\Vheat 23.2 
Barley 35.2 
Tons 
Alfalfa r.~S 
Alfalfa r. 56 
1\ If a !fa 1.48 
Alfalfa r.76 
Alfalfa 1.79 
Alfalfa r.83 
Alfalfa 2.30 
Alfalfa 2.11 
Alfalfa 2.00 
Alfalfa r.32 
Alfalfa r.I{) 
Alfalf.t r.22 
Bu. 
Barley 49·9 
Barley 55-9 
Barley 53.8 
Corn 
Corn 
( 'nrn 
\\"hc:tt 
Corn 
Corn 
33· 2 
51.8 
ss.o 
vVheat 
Corn 
Corn 
Corn 
Wheat 
Darley 
16.9 
33.6 
33.6 
27-3 
I 5. I 
37· 7 
Tons 
Alfalfa I -93 
.t\lfaifa t.So 
Alfalfa z.oo 
Alfalb 2.56 
A Haifa 2.23 
1\lf:dfo 2.30 
Alfalfa 2.3ti 
Alfalfa 2.04 
Alfalfa 2.I7 
Alfalfa r.So 
Alf:dfa 2.22 
Alfalfa 2.03 
Barley 
ll:t rley 
Barley 
("orn 
Con1 
Corn 
Bu. 
52. I 
..j...j.O 
45-.1 
4 r.6 
Corn 
Corn 
Corn 
Wheat 
Corn 
Corn 
37-0 
40.2 
37-9 
8.3 
30.J 
35-9 
Corn 29.2 
Wheat ~-7 
Barley 8.2 
Tons 
Alfalfa o. 7 5 
Alfalfa o.78 
Alfalfa o.86 
Alfalfa o.SR 
Alfalfa o.<>8 
1\lfalfa o.75 
AI falfa o. S 5 
Alfalfa o.64 
Alfalfa 0.55 
Alfalb o.C>7 
i\lfal[a o.68 
1\ lfalfa o. 78 
Harley 
Barley 
Barley 
Bu. 
JI.l 
21.0 
32.9 
Barley 
Barley 
Barley 
Corn 
Corn 
Corn 
52.9 
55.8 
50.6 
Wheat 23.5 
Corn 48.7 
Corn 5 1.4 
Corn 
Wheat 
Barley 
47-0 
I 7·9 
26.3 
Tons 
A: falfa 2.20 
Alfalfa 1.93 
Alfalfa 2.oq 
1\lfalfa 2-.13 
1\lfalfa 2.01 
Alfalfa r.Sg 
1\ lfalfa 2.oo 
Alfalfa 1.83 
Alfalfa r. 06 
i\ Ifalfa 
Alfalfa 
Alfalfa 
Alfalfa r.66 
Alfalfa I .Go 
Alf:tlfa 1.09 
Bu. 
Barley 4~.8 
Barley 53· t 
Barley 52.4 
Corn 
Corn 
Cant 
Wheat 
Corn 
Corn 
Corn 
Wheat 
Barley 
51.5 
5~-2 
55-5 
41.9 
I 1.05 
36.o 
Tons 
Alfalfa 1.95 
Alfalfa r.84 
Alfalfa 2.13 
i\lfalfa r.n 
Alf:tlfa 1.56 
Alfalfa 1 7Co 
1\ lfalf:t 
Alfalh 
Alfalfa 
Alfalfa '-45 
Alfalfa 1.72 
Alfalfa '-73 
Alfalfa 1.45 
Alfalfa 1.55 
Alfalfa 1.63 
Bu. 
Barley 35-9 
Barley 37.8 
Barley 40.7 
Corn 
Corn 
Corn 
Wheat 
Corn 
Corn 
49-0 
49-7 
45.8 
19.2 
40.2 
45-.l 
Corn 38.4 
\Vhcat q.~ 
Barley 22.6 
Tons 
Alfalfa r.6 r 
Alfalfa 1.45 
Alfalfa 1.5~ 
Alfalfa 
Alfalfa 
Alfalfa 
2. T .~, 
2.02 
2.07 
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SUMMARY AND CONCLUSIONS 
The purpose of these experiments vvas to obtain information to 
determine the most profitable sequence of both corn and grain crops 
following alfalfa. The results indicate quite clearly that under climatic 
conditions similar to those at the \i\1 est Central Experiment Station 
corn is the most satisfactory crop with which to follow alfalfa. The 
depleted reserve of subsoil moisture apparently effects this crop less 
than either wheat or lnrley. It is obvious that the place for grain 
crops following alfalfa is during the later years of the rotation. These 
experiments also show that it is quite possible to use alfalfa as a rota-
tion crop, and that under average i>.Iinnesota conditions it is not difficult 
to obtain a successful stand with a companion crop. 
